dose rates of 240, 75 and 30Gy(Si)/h. Power supply current of the processor was measured during irradiation using the experimental apparatus shown in Fig. 1 . The micro-processor, "H32" manufactured by Hitachi, Ltd., was produced by a 1 mm CMOS process. The chip has about 730,000 transistors. During irradiation the chip was kept in a reset condition, for which about 10% of the transistors were active.
Reset input of the chip was grounded, two clock inputs were connected to the 1MHz clock, and other inputs were properly biased with 0 or 5 V. All outputs of the chip were not connected. next. Figure  4 shows the basic circuit of the CMOS LSIs, which is an inverter circuit, and composed of n-and p-channel MOSFETs.
The power supply voltage VDD was 5 V. (4) where VT0 is the initial threshold voltage.
The drain-source current at VGS=0 and VT<0 after irradiation, i.e. the leakage current due to a parasitic MOSFET, is calculated from Eqs. (2)~ (4) as follows : (5) Therefore, the leakage current depends on dose rate and is an approximate quadratic expression of t. The root of the leakage current generated is nearly proportional to the irradiation time t, where (
The supply current shift of the LSI is regarded as the sum of the leakage current generated by the parasitic MOSFET in the basic circuit.
However, it is difficult to calculate the supply current shift from Eq. (5), because the supply current shift depends on both the number of basic circuits in the LSI and the active condition of the LSI, and the leakage current of the parasitic MOSFET depends strongly on the gate bias condition.
However, here, it is assumed that the supply current shift of the LSI is approximately proportional to the leakage current of the parasitic MOSFET.
From Eq. (5), it is expected that the supply current shift does not increase for a while, e.g. 0.2h at 240 Gy(Si)/h (Fig. 2) , until the threshold voltage of the parasitic MOSFET becomes 0 V, and it increases in proportional to the square of the time.
The results of fitting the supply current shift at 30Gy(Si)/h to the quadratic expression Eq. Actually, there are too many unknown parameters to be defined by Eq. (5) from experimental data of the micro-processor. However, it may be possible to define the parameters by irradiating a special TEG for parasitic MOSFETs and using the previously reported procedure(1). shift.
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